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(54) MANUFACTURE OF SEMICONDUCTOR DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a method for 
manufacturing a semiconductor device having miniscule 
contacts with a reliability of wiring which does not cause 
short circuits of wiring or etching stops. 
SOLUTION: An insulating film 20 is formed on a 
semiconductor substrate 10. A first mask layer 21 is 
formed on the insulating film 20. A second mask film 22 
is formed on the first mask film 21. A first contact hole 
is made in the second mask layer 22. A side wall mask 
layer 23a is formed for reducing the diameter of the 
opening of the first contact hole. A second contact hole 
CH2 connected to the first contact hole is made in the 
first mask layer 21 using the second mask layer 22 and 
the side wall mask layer 23a as a mask. A second 
contact hole CH2 penetrating the insulating film is made 
by using the first mask layer 21 with a second contact 
hole as a mask. The connected first and second contact 
holes are filled with conductive substance to form a 
wiring layer. 
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fcd^fe. ^y^^^**auraffl<oHipa*:«t>, 

[006 3] ^7t. |l-v^^f21 (^«aS^fljSij$^ 

y =x^&if-c»«)aA/«i:#oaL«)a*iaj|ftJi3 o^k 

^o^Sr/h*<»«1--6^^3&s-C#, ^IfrlSH^t 
6iWjJ^^y^ h^fi*^«r§l#je^1-r 

[0 0 6 4] JL^Jtoo J: **lfc«Urj: «9-^^^/iO 

M*«5«iaSr»*JU, ^^^^ h* — /uoJtt*dS«)«iJS 
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[0 0 6 5] MMM 2 



3 0a ds»«>a*nT*3 5 , ^fMfS 1 0 t«lt 70 

[0 0 6 6] ^S*S*gflt b* — /^<D 

[0 0 6 7] gATfc. ±KO#3IM0|O¥*#£«(D» 
^SIlo^TlftP^tSo £i\ 010 (a) ic^-fj: 

Xmti^V =z^*ftJ£C-VDmz2:<9m7 0 0 nmCDjgl 

iinaffcvDftia 9 #y i/y ^y^iwjiog 
5 o 0 nmnmmxmmtsit. 

l2UMf6 0 SCf l-7^^i2 1^)illlilE 

Jg2^^i2 2t«rtt5, ^C$2TX^1 
2 2 hJK£6 0 0 n m 

^UU^ MBlR 1 £7£/&i->5 0 
[0 0 6 8] 12] 1 0 (b) IZtfTX b ^ -e^* 

^Jl 2 2 HiPt^o /z&^^n-^f^T 
j'^t-^ffl^t U-v^X hflUR 1 £:[&5fe1-5o 
[0 0 6 9]»l:, B10 (c) (r^i- X 5 mfcis 
y ^>^SIJCVD^:ti2vx^|2 2M*1 n ^ 
>-^^ h*-^CH 1 rt^ilCSiLT 100nm(D 

[0070] 011 ( d ) t^-r j: 5 i-. ¥f?¥ 

2 3 (Z)^ y > ^ £ 1 0 0 n mfi^\ t-f K £ ^ — 

3 a (7)«(IJ: 9 x = * h * — /UCO^^r^ 2 0 0 n 

[0 0 7 l]ftl: x Hll (e) (^^"T J: ^C, ECR 50 
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^^y p (D^y^^^mm\^xm2^^^m2 2*5j;tff- 
4 Yfyit — i^^tM 23 a £-^X^ lilt 1 0 0 nm 

^^^v^^rfTi/v $i-7x^i2 1 zmmisxmmm: 

2 0 ^StH^^^x HPi»2 0 0 nm^S2^y^ 
^ h*-;i/CH 2 £Hfln1-5 0 

[0072] 012 ( f ) t^-r £ 5 

h n y^StO^ ^^^^3SfS^"C*I 2 0 0 n m <f> <DWl P 
Mtt6^1-7^^I2 1^77^iat7 0 0 nm 
^jy^^SrfTl^ ttlUt2 0£JC$iLT¥#f*:»Rl 

0*BttJ;*it:5SS2=i^** h*-^CH2^il2 

*5j;tJSl*->r K^^-^-^X^H 2 3a te*6SJ8i2 0 — 
^2 h/t-/i^CH 2 0BBP^y^^^i:ra^F^ 

11-7X^12 1 <Dm&<D%fr$:/b£<1rZ>zkfcX 

£ N m2^>## h* — SUCH 2<Dmn&<Dfcfr *) 

[0 0 7 3] ftl:, H12 (g) izi^rj; 5 tr. zKy v- 
y 3 y^M/Ec VDj£|:<t t) 3* 2 ^ h*-^CH 

2|*|«:Sto&A/-e» 1 ^^^ji 2 l±M£:£®f^ HJfi 

£>&&m&m 3 0 ^ffMt6 0 

[0 0 7 4] &fH. E CR^^f ^x> 7 fy^li|it 
^IH2 0 0 nm(7)X5/f/^7^^\ |2^y^^ 

h*-/UCH2^|ia^^t^ ^ftSSlOil^ 
-t"-5#5j 2 0 0 n m <f> (Dm&ft-f Z>M£>J&&ffiMM 30a 

GD^<DX*I<h UTH, M^tfffifciZ^BEfciUi 3 0a C0± 
■ l£±JIBflfc«rttttU/L!K El*-/- K««4r»j*UT 

[0 0 7 5] ±|S^»^flI 2 0 — 2 n >^ ^ h * — 

^CH20MPigl:fc^-ci±, ^iv^^i2 lfii 

tmz&z^^ffifexfozwx'fflQ&nm^&mfim 

^fc. ^1 ^X^ii 2 1 ^«*S(7)v^^iJ; 
ftt6^ I2ny^^h,t-/UCH2(D7 

[007 6] iK^^i2 1 <D'&mi>mffl£ti 
y 3^*^-csac>a/uysft ^offla6»^iaiis«3 ooi 
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[0077] ±m<D*mmm (D*m&mw<Dm&jjmz 

!9s »2^^^Ji2 2<oBIJ»«rjWlif!lO#^J:5}»< 
■rscfc3&s»TIBT. $2v^^i2 2*3«fctflM' 

-^•7X^12 3 a SrJi j/^^^gfe* Lfc^£>f| 1 

2 l <or^pgi5(DM^^^L^^i: 9/J^<t6r^^ 

mmm 3 o <Dmm*nmm 1 5 «< -rs ^ t ^ 
r^«, r^mj: 3 ^ h*-/^r^^ hit* 

#y 3VJi^>l»KiaBI*j6S2 0 0 nm»^:t(l> 

Kits* h&cku^/u-^ry hoa^?) i#fU-e*> 

[0 0 7 8] £*±<£>J: 51-, <fc V-***M<o 

*UT*3!K efc^S/a - h^^^^>-^^ h 

[0 0 7 9] gj^3 

%m i 31^-n ^*flsatgi o jitc n6*Bt2 

4S:^UTJBj«Stufc*y v-y ^^TW^- hl«3 

i a da^tf^^^^^^^y u--r v<D±my- hii3 

Bi2 s a. hm«£3 i <Dmftn<o*m#mmi o* 
i^^^^^fcLDDffi^B i itexxfy-x • Ki/^f y 
fcfffejf 1 2^tt5MOS hyy^^w^tit^ 
«9s -t^JdiSrlMfc^y =« ^^6&5l6»Bt2 0#JB/* 
StbT^So *feftl»2 OUlfiiMlEfM&Kl O^y-X • 
KM ^fctfcS 1 2 h*-;^HP £ 

jh,T*3!K =iy^^ h*-/H^)ICl^^Eil3 0 a 

[0080] d»^-6***iS«tt, =*v** y*->v<o 
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[0 0 8 1 ] ^Tl^> ±EO#*Jtffi|o^*fls3g«(0» 

je^j*^o^Tttwi-2> 0 *?\ Hi4 (a) ^Tjk-rx 

K7^iftSia^- h»6»M2 4S:2 0 nmCDBl/P 
"t**J«Lfc8L ^y-yyny^ECVDfttlOOn 
miBarS*-CT«y- h««ffl«3 1 a SrJgfiKU. ^ 
±M\^# >-^^x>-^y +>f K**'« 1 0 0 n 

fc. ±ffi!iy- htSffll3 1 b(D±ilC3-^-S:ffll> 

X ^/ 9 2 0 0 nmCDmn^y- hti/^-y 

C/^-^y^lT U-^* hJJUR 2Sr««rS« 
[0 0 8 2] ^(1, |14 (b) iZTjk-TX 0 E CR 

LT_k<I)y- hm^ffiJl 31b£rl00nm. TW^- 
H»31a^l00nm, -tiX-PfU* * ^ ^ ^£ 
fTi/V Ti^- hSS3 1 a*JJ:t;±«y- htS3 1 
20 b^^^6*°yt^ K<Z)^-hiS3 l^rMt^o #C 

hiR2i»4lfcl y-ht«3lS:-77^(at 

*#*a£«i o+ir^ty^A^m\ ldd^a^^i 

l&M&'tZo BUGS' y 3^*«JEcvDife*2:J; 

9 ^ — Mi3 1 *3«tr/*»ft:aE4El 0 ^4l«gl 
T 1 0 0 n mCDflgJ?T-:f#;iS£it:. LDDt^f K^"/V 

[0083] 114 (c) tc^i-j: 5 ^Ff?^ 

SM(7)^^y«il:t2 2 0 nm^ffix^f^ 
^ jy^SrtflV LDDt-f K^-/*il2 5a^M 

0 s - ht§3 i ^^^atM*i«i o^tr-r^- 
v^A*fTt\ y-* - Ky^y»li2 ^«t 

I, LDDt^f F!>t^l6Il2 5a, LDDjfiftl 

II, y — ^ • KM'yfetll 2^ff5MOS h^ 

[0 0 8 4] (El 1 5 ( d ) {r^-Ti 5 ±IBT* 

Wlf:MO S h7y^^Sr*Blt»ftS/y = V* 
^ ^iEC VDfeir J: ^ 1 0 0 0 nm^Kff-CJtWS*, 
CMP (Chemical Mechanical Polishing ) JfctCjlt) 3 
0 0 nmiit^C <h J: 9 ¥E.ffc;LTJRJP 7 0 0 nm 
^il2 0^Mt6 o fttJl*6»K2 0^±«fw«JBE 

cvDjfetctt) /fyyy^y^ioo nmoift^s 
s*. ii-7^^l2UMt6, fti^mi-^^^B 

2 1 (^±JBfw«JEC VDifeJCj: 9 mtisV =« >* 2 0 0 
nmOlfeta*^ f 2v^^l22|rMt^ 0 
[0 0 8 5] ftil, il5 (e) {-Tft-tX b ^ 2 

^^S 2 2 ^ffi^r u^^hi^6o 

OnnKOgfT'StU x^y7^f^°"ia <9 4 0 



(11) 

19 

h n ^^O^^^^g^x u^x hjg|R 1 
^iat2 0 0 nmxyfy^^frl\ ^l^^^if2 

1 1 ^>-^ h*-^CH 1 ^r^2-^x 
^il 2 2 (uiPt^o 

[0 0 8 6] #:{C N |15 ( f ) 5> (-s M 

|&*L7^. Mfb^y =yS:»ECVDfelirS2-7^ 
^if 2 2XtfJgl ^V*^ h^"^CH 1 rt^^SlC^ 70 
ai/T10 0nm(Z)Rfff«aHs f ^ K?t-/^ 

^100nm|tt\ t-<K!>t-/^^^l2 3a4]g 

n >^ ^ h ^-/K?)i^ 2 0 0 n m <f> i:i^£>£ ^ £ & 

[0 0 8 7 ] &t£ x 116 ( g ) (^-T «t 5 fcU E C R 

-< K t?Jt— si-?* 2 M 23a^-v-X^l^UT100nm 20 
^v^l/Jf$:'<f\,\ il-7^^l2 1trIILt|6iI 

2 0 £^£tj£ii:£, (SP8iS 2 0 0 nm^»23^ 
^ h*-/UCH2^WPtSo 

[0 0 8 8 ] HI 1 6 (h) tw^-r J: 5 f-. 

h n y f y^f (CT^J 2 OOnm^iP 

SS:*r*~5»l ^*^J1 2 l^v^^iaT 7 0 0 nm 

0^oy-^« K^^ylfi»il2S:8ta§t5S2 3 
h*-/WCH2^61l2 0tir ? iPt§ o gflSS' 
y 3^b«»2-77^|2 2%>£X$-y-'( SO 
vx^|23a Il»68i2 0^(0^2 * is 9 ? 

ch 2 ^HP^ixfy^tHi* Ciyfy^tSo 
[oo89] &t;r, 016 ( i ) tr^-r j; 5 i-x * e y > 

y ^y^riECVDSia 0^2 h*->CH 
2rtSri«)iiA/-etS l -v-x^/i 2 l ±®£^:®f;: 10 0 

[ 0 0 9 0]*^ ECRN^yfy^flix 
h^-/wCH2rtl:iJi)ji*tt, ¥#*lSiO(:fti ^ 

i-£#iJ 2 0 0 nm 0 <D&&#T 6 *I£>£^gB^/f 3 0a 
^MU HI 3ln*i"»JS©**#:aS«*r*fill-r6. 
:^SOIgatlt tfl;ttffflat>&^E*iJi3 0 a o 

[0091] K±o***«^*»*3fi«<o«a*ife^ 
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mos h7y^^^S*8 

[ 0 0 9 2 ] HjfcflU 

*rB 1 7 IE**-*-. ^i*ifiioic y-Mft»«2 

4 4r^LTJBfiK§ttAc^y y = >-<£>Tfl!iy- hlfi3 
1 a teXXff^yx'r^i/y ^4 KO±«^- hli3 

1 b K^>y— hll3 1 x ^PHfflSS 

fl!2 5a. hm8i3 l<zmfflfffi<a^%ttXtKl 0* 

(;M^tifcLDD«li lioi^y-^ • KKy 

Mil 2^f^MOS &J&!&£tbX& 

s^t^Sc ftfl2 0H(i^*s«i ooy~x • 
Ky^fyMl i 2^3Si-6 = ^^^ h*— ^BpS 

km ^umm i 2 ^»«bxi^a«)5i*Bi»« 3 0 

a <tfg 1 -7X^1(0-^2 1 a 3&>5>ft5iE«y — KttS 

3 2 <h ^e>^-Y^^^d s JKj*;*tbri>5 a 
[0 0 9 3] H^^iftglit ^y^^h^-/^ 

[0 0 9 4] EJtTfc* ±RO***«w***aS«o3H 
JS^fti^ov^-cttW-rs, *1\ IU18 (a) d^iTJ; 

5tr, xittts iBift*ttia sy- vmmm2 4, 

ldd«1i i x y-* • K^yttMi 2£*r*- 
5mos h7y^^^e^t6 0 Scm, mos h^y 

lOOOnm^lfX'iiH, CMP (Chemical Mec 
hanical Polishing ) j£d J: t) 3 0 0 n rnlit^^ £ 
fcj: ¥mtlsXmm7 0 0 nmCDji&*ifll2 0 Sr^/Si" 

5o ft^»»JK2 o<^±Jl^«jEcvDifefcj;o #y 

y n >-£ 2 0 0 n m<DmmXM%S£lt, % 1 ^ * ? M 2 
lSrJKfiKi-^o fti^f l-^^^l2 1(7)±i«iECV 
DSfKJ; 9 »bi/JI ^y^ 2 0 0 nmOJKff 

l2-7^^i2 2^Mt6, ^2-^X^ii 

2 2<£>±Jll;i=i — SrJBl^T ^v^^ Ffl^6 0 0 nm 
C0jRJ¥T*jfe*Us x^^^f s/^-CJ;N0 0nm 
4>«D^i n>-^^ h^-/i/coiP/^-y|c/^-^y 
^Lt U-v** hfilR 1 Wt6 0 

[0 0 9 5 ] HI 1 8 (b) {C^r-T J: 5 

hpy^x^fy^icxy^ hiRi^^^ 

^|lLT 2 0 0 nmXyf y^^ffl\ ^l-^X^il2 
1 ^^tti^^^® 1 h^-/l^CHl^S2v7 
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y^y^EcvDttiiT$2-7^^i2 2Rt;si = 

>^ ^ h*-/UCH 1 rt^iSHaSlt 1 0 0 n m<7) 
[0 0 9 6 ] ^{-. HI 1 8 (c) l^i-J: 5 ¥fr¥ 

mmw^y^^ymw^xv-^ vv*-;^*?mm 

2 3(Ox^f/^^^ 10 0 nmfTl\ ^4 K ^ ^ — /l" 

3 a CDTf^c^J; 9 s ^y^^h*-/KOi^2 0 0 n 70 
m«> {zm&ZZ. tfrX$Z 0 

[0 0 9 7] ftlC, ^19 (d) ^7^i~J; o |C N ECR 

/^^^B 2 3 a ^7^^|:LT2 0 0 nm 

20£rfltii£*5, iP^2OOnm0(7)S2^y^ 
^ h*-^CH2^lPt6 0 
[0 0 9 8] HI 1 9 ( e ) ir^-Tct 0 ~* # * 

l-7^^l21^-7X^:lT7 0 0 nm ^ 

O+^V-*- KM ^tfcffcS 1 2£gtfj£*6^2 = 
h*-^CH2 4ffi8i2 0l:MPt5, gfcv' 

y =i ^j&»e>*5JS 2-v^^s 2 2*3j;^^^r kc*— ^ 

-^^^12 3 a tt&&fl£2 0—0^2 = >^ ^ h*— 

[0099] g]i9 (g) ui^-r j; o /-Ky > 

y3y*»ECVDtfeHJ;t)fg2 3y^^ h^-z^CH 
2rtS:S«)iiA/-eSB 1 -^^^Ji 2 1 10 0 

nmoKii-e*i8[j*, mfr&^mmm s o zmfc-t so 

[oioo] 120 (h) i^-r <fc 5 Iw. 
^iBi®ji3 o^Jiji^3-^-^fflt>r i/'^ bm*6 

0 0 nm^lJ?T«t, ^ 3r y \C X 9 JKj 

2 0 0 nm^cOfS'lty — K««^^ - — 
L,XUi?X hflUR 3 %Mf&-f% 0 

[0101] 0 2 0 ( i ) t^-f J: ECR 

^ l/t^rn >^V^^e(-T HIR3 ^r^^ y 

lt3 0 0 nmxyf^S:fft\ S^^^ga^S 3 0 
a *3 J;tf^ 1 -7^^ go — 21 a #1200 40 

nm <|> (7)|Slgy — KlSMN$:Mt6o 

[0 10 2] &t£. mfcisV =»>-S:«£ECVDife^TSa 
It/- KtSMNS:8glt4iill2 0 n m<OlBt»-e*6 
iJt ^t^>^»lg2 6^Ml, *rco±JBK« 
ECVDSHJ: 5 #y 3^*2 0 0 nm^Blft^ 

as*. ^y-M)i3 2£7£;&u mi 7^^-r«ig 

[0 10 3] «±W***«©*#ft:36«OjRii*tt^ 
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fatty- K^** h&^rrs. mos ^y^^^^ 

[0 10 4] jg 2 jUfcffigffi 
03:0 2 1 (c^-r o ^SftlOlC^U^MO 

yjf 2 l ^M^titt^o *68dK2 0*3 JitfJB l 

^121 ^(jt^a»#:sffi i o \z.m-rz> ^i/? ? v a* 

S 3 0 a dSa«)i&*iX"C43 9 , *<D±m\ZJ&!8,Z1nfr±L 
^mms 3 1 0 tft«LTV^. 

[0 10 5] h* — ;KO 

[0106] «Tfc* ±iao*^JS^SO^«»:^BO 

»3t*ft^ov^-cttw-rs 0 ^f^ 112 2 (a) ir^-r 
j; flttf y 3 y**ftifi i o m^u^ 

ftltiti2 0 0c(ciKlftR2 
«^tf«EECVDft^J; S^fbv- y ^^^^ i o 0 nm 

^l^^^il2 1 <^)±Ji^W^.tf«EEc VD&JdJ: «9 tK 
y ^y^3 0 0 nmOjgf ft S^t, ^2-e^ 
^!2 2S:Mt5o ftl:i2"7^^l2 2^_hilci/ 
i/^ hl^ri* M(i4 0 0 nm* 1 = # 

Rl Wt5o 
[0 10 7] B2 2 (b) t^-f £ 0 

hiRl^vx^CLTRIE (KlStt-f ^-^y*-^ 
^) t£l£<0=-<y*n'tf&?T l\ ffi 1 2 1 ^rMtb 

H6il^y^^ F^-/KH 1^^2^^^jl2 2 

[0108] 022 ( c ) ic^-T J: 5 i-s «itf 

/Ky ->y ^i/%mi£c VDSi:t»2v^^i2 2^t>* 

11^^ h*-/PCHlrt^M«glt» 1 4 
3^Mf6o 

[0 10 9] ^C, 0 2 3 (d) t^^i-J: 5i-> 

r i E^^^tt^^fy^'ia^f^ K£*-/i^ 

*?mj§2 3<D^. y^s<y ? &?f\,\ t>f 
^^I23a ZMtiL-tZa t^K^-/^^^l2 3 
aC0^^(^J:<9, =>y^^ h^-y^^(ttfSl 2 
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o nm<t> c»6: t&-e$z> 0 

[0 110] Kk\^, 02 3 (e) flirt 

J:t^f--r K?t-/^^^I2 3 a^^^CLTx-; 
^v^£frv\ ^1 -^**JI2 l £SiIU ffeil2 o 

"CBB PSfa 1 2 0 nm^|2 =* V* * h*- 
/KH 2 ^iPt^) 0 

[0111] i^i:, ei 2 3 ( f ) \^-rx b flirt 

ECRN /(Dx ^^^^^MlCT^^^^^^rfTtV 
^2-e^>>jl2 2*3 J:^-r Yt? it—fr-r^tm 23a 70 

[0 112] ftlC, 024 (g) $1-7 

y^SEial6il2 o©»f*-e»p Lfcfti 2 0 n 

m</> <OBB P^?:ft5 a * h^-/vCH2SrO)xy 
^^^SrJIftJtv ttftffi 2 0 4:11 LT*»#Sfi 1 0 
iai^6i2 ^-/l/CH2?rffiil2 01- 

p^p-rs 0 

[0 113] 0 2 4 (h) ^ttt-T J; 3 flitf 

/UCH 2 |^^ii6^A/t*i 1 2 1±M^^®{- 

[01 14] 024 ( i ) t^-r «t 5 i-, flirt 

1 0 t^g|SKi"6. flirt 1 2 0 nm 0 

*-r5s*>&^E*iui 30a «r«j«-r5, 

[0115] ffi«>&^e*|Ji3 0 a (D±il(rfli 

60 ffl«>ii^Ei»Jltt***K« 1 0 <t ±fflmffi 
3 3S:jKaLT^5o Olgi: Ltli, flirt± 

^tt±asE»3 3 *8B«y — KSffit «£tf)±JIl3:* 

[0116] JbfE^$6^fll2 0—0^2 s^*^ 
^CH2^BPlgl!l*5^ttt, -^^Ji£ 2i1f^i: 
LT^T<M^JIl-*&»JK2 Ol^ltxj/fy^iR 
it S ***** AH \ -^^^ £ LT*3S»J!ia ^ 

^ p n-^^ y^M^x> 7 fy^x h y7tek*<D=i y 
#9 h*-/^P^a^)*i\ EJft^^jfittSr*«Ufe 
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[0117] ^/c, $1-7^^12 1 <D&mfcmPi£fo 
y =^4ifea«)aA/«i:*oa«)a*Elwl3 ocobi 

SiWjJ^^v^^ h^ft*if*3l#jBii-Ci:4 
[0 118] J^JLJLOJ: *HJ6Jgffitcj: 9^**Ji 

[0119] S3^M1 

2 4 &^LT*jas;h/fc#y 3^r«y- hmt^ 
31a v^^-r^v^y Kco_b^au^— hfg 

3 1 b^t)45#!/t>f Koy-ht«3 1, -^fflffl 
1KSI2 5 a s hfi3 1 OpffiJ^(D^^ft:Ste 1 0 

tplzMf&ZtbtcLVDUmm 1 1 fc?J;T>-y-* • 

1 2^^r-T5MO S h7^^ft^*W 

5iil2 0^M^titl/^ o «»B12 0(Cf4*#flc 
!Kl o(citi-5 3>^^ h*-/^BP S*tT*3 9, 

3 >^ ^ h Jh-z^rt^ajoa^EJiwi 3 0 a asa«>»* 
[0120] ^i^iftSin, =^*^ h*— /ke> 

9^o^*r»SBUfc, EJ»^«*tt*rflt«Ufc«IW*3 
[0121] «TtC ±E^**m*lB<o*##««<o 

»j6*ftl-o^tl6?St6 0 H126 (a) (C^-T 

Jz?f^ 'yy^y^SMfilOil:, »»-fb«feJ!iJ: 0 
hfeiftJK2 4 Sr^^ufc^, Mttf#yi/y=y4 

(KfcJfX : SiH 4 /H 2 /PH 3 =0. 45slm/10slm/20sccm, ffi 
* : 1 0. 6 k P a , SfilS6 2 0t) (7)*#C0«iE 
CVDfttiB 1 0 0 nmtS^TW- hMMmm 
3 1 a^r^l, ^^±®|rflirt^ v^^^>'>y 

K* (fcifctf* : SiH 2 Cl2/WF 6 =100sccra/3. 6sccm . JE 
A : 1 3 3 P a , XtRfflA 5 9 5t) Oftft^iCVD 
ife-Cttl 0 0 nm*B«**-C±«^- hliil3 1 b 
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[0122] Sue ±ffljy- h®ffiffii!3 1 b<o±/Il;i 
\Z & Vmo. 3 5 m m(7)^^^^- hlt/^-y 

Cl 2 /0 2 =75sccra/6sccm x JEE^J : 0. 4 P a s /x&tH^ : 

1 2 0 0W (2. 4 5 GH z ) , R F : 70- 
50W (800kHz) . IMg2 0t) O^fr^L- 
is* h^R 2^^^^^LT^^^^^^fti/\ Tflyy 
-htl3 1 a *3j:t*_b«y- hli3 1 b 

y K©y- hii3 1 ^Mt5 0 
[0123] ^(^ HlR 2?:ii lf:|, — 

Otitis 9 = y«J±cvDiiia 9 hii3 1 

t^*»ft:*4Rl 0«r^ffilc»«UT*taS*. 7V-K 

CHF3/CF4/Ar=40sccm/40sccm/800sccra „ JE^J : 2 0 0 P 
a. m6W^ : 500W (2380kHz) . gffii&fi 
5 0T;) Oftff-C^jy^^s^fcfTfcV LDDt-fKJ 
t-;*Sg2 5 a #^ LDDWK") 

* — /H6SIR2 5 a ft#^y— hlffi3 1 \Z. L 

r 1 o 4 3 t--f ^^££A£m\ y — x • 

-O-tfcWtmi 2&Mj&TZ>o £X±<D±y{^ y-bt&gk 
124, ^-hHi3K LDDN KJt-^SR 

2 5a. LDDftftllh V — KM^feRil 

[0124] #clc B8.2 6 (b) (c^-TJ: 5 ^ ±m<D 
«*.tflMt->y ay^fJECVDftHJ:^6 0 0 nm 

2 0 £>±J§[£#iI;tfcf (fcffcJf* : SiH 2 Cl 2 /NH 3 =50sccm/5 
OOsccnu JE^ : 3 5 P a . 7 5 0t) 

SiSECVDftia VmikisV ^^ft3 0 0 nm^) 
«W-C**S*. Il-7X^f2 1^t5 0 
[0125] Hj 2 6 ( c ) fc^i" J: 5 fg 1 

[0 12 6] Hk\Z. EI 2 7 (d) i^tJ: 9 «;tff 
(^ffr#* : SiH 2 Cl 2 /NH 3 =50sccm/500sccnu EE^J : 3 5 
Pa, SSM7 5 0t) ^)*ltoKi«ECVDSl: 

h^-^CH 1 f^l^ilCSSLTlJ 1 2 0 n m<Dmm 

dinars*, tr-f K^-/^^ffli2 zzMfc-r 

ho 
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[0127]ft|I, @27 (e) M^lT <fc 5 «^.tf 
^§23a ^Mt5o *-f K^t-/W^^l2 3 a 

[0128] m 2 8 ( f ) Ci^-r «£ 5 09;tfi 

ECR^'f^xyfy^gCXf 1^^^12 1*5 

70 ffiil2 0 SrjriiU-C**ft:Sffi 1 0 * 

<£>y-* • KU-f 1 2 P^P^#t) 

0 . 1 ix m 0 <7>B 2 n ^ h *-;KH 2 Pi" 

[0129] fc\z. s 128 (g) i^i-J; 5 0!l;ttf 
CRJC#* : SiH 4 /l%PH 3 =1000sccm/50sccm. : 6 5 

Pa, Kttffl.fi 5 5 0*0 CO§tt^)I^ECVDfe(C 
J:^^2n^^^ h*-/UCH2^^Ii{)^^ilv 

4 0 0 nm*iffi^-tir. ffife&3*£iRJ| 3 0 ZJ&J&'t 5« 

*0 [0 13 0] HI 2 8 (h) d^-TJ; Mx.fcf 

E C R ^ -Y ^(7)^ $/ ^^^^S^T^SiCJi j,^^ y ^ 

fis 1 -e^^® 2 1 ^Sffi^iBS <t t>T 

^•^^S/^y^^tt-Cfet). Ul^l"7^^i2 1WI 

[0131] ^{r. ^ij^f^y V'B^oC^s/ hxjxf-y 
^ ^SrlfiU 1^*^/1 2 1 teXTf^-^ K**— /l^* 
2 3 a 4r(^5fe"r 5 r ^ X'HI 2 5 ^^i"«at(D^^«s: 

[0 13 2] ±IBO*HlftJg«^**ft:$iiao»ie*ffi 

i^43^x*i. Si7^^i2 i texrj*}-^ w*—^-* 

2 3 a ^ IT^ l/tr^Tls-* ^tf^T-^/i/ y * 

^ ^fx : SiH 3 Cl/WF 6 =300sccm/3sccm s EEt) : 1 3 3 P a . 
SHS5 9 5t) ^*#(7)CVDiSl:J:?)^l»tS^ 

[0 13 3] ±fa^J6»l«2 0^(7)^2 xi>-^^ 
/>CH2(D||PIIl:j3VNTH, ^^^H (^l-vx^ 

5d? Tat!y^^^5B«lt«:*i-5«-»*:ffl^fcr ^^Mp 
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h*-/^Mpn:i:^5. 10 
[oi3 4] m#>&&mmm 3 o a <Dj&&&\zm 

[0135] J^±co J: 5 *HJ6^ffitc:J; 19. 
[0136] DRAM^ifCOMO S h^Vv 5 

[0137] ±u<Dmm<ni&m^mfe£titf: 

rt^-etSc. MOS h^y^^^Srtts** 
<, «itfif*7*3/ MftlWB^W^-vy 3>Bftj««ry 
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[0138] 

[0139] 4fc, #38WU:<I:*Utf, a h*— 
& Mtft L fc « -xr iS ft &^IS«IJf Ml^^^x^ife 

[EI 1 ] (Hi f4*»W^SR 1 ***llB^**fr»«<o« 
[ID 2] 0 2fi*«M^SBllllfc^ffio**fr3S«coai 

5fi*«feo»3gxs*^-r»rffiH-e*>t)s (a) nasi:* 
h/t^ffli/^^ MoKil^t\ (b) n 
il3y^^-;^|piilT% (c) tt*>r K 

[0 3] HI 3 flU 2 CO^OIg^ U (d) (11^ 
K**— /^*^B<0^/£XS£-C% (e) flfgl-e* 

[0 4] 0 4fi|g3<Ott#tf>XS£:^U (f) 

(g) f*»«>5&^Eil»««>*^xa*-e«r^'r. 

[0 5] H5fi*ISW^II*ffJl0^a»ft:^SO»5g*- 

[06] m6te*mw<nmmmi<D*mft$iW:<D$imjj 
^ h^-^ffluv?^ hi^Mie^-c, (b) ttiB 1 

^-;^HPIg*-C x (c) filM K £ 

[0 7] HI7(j:l6<7)g#^lS^^l, (d) (1^^ 
K^^--/U^^^jiC0^XS*X\ (e) H^l-e^ 
^S^rg:iii-6B2 =1 >-^<y h*-MHRlg*t* 

[08] 0 8*10 7O^#COXS^tt:L. (f) ttffift 

(g) fiSfe^^.E«Sco^xs^-e*^i- 0 
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[0 9] H9tt**W(OjllB«2<0§SliS^fe^J:9»5t 
Lfc^*ffci£©<^®0Xfo£ o 

[010] El 0f4*38W<o*JB«2<D^**SHt(O» 
St*ifeoiiaxa«r»i-WBH-e*)9, (a) «JS l a 

h*-/HBi/^^ hiosaia*^ (b> n 
[mi i] mi lfiiai owg^ig^u (a) 

llt^ K^-/W^^i(OMlgi-C% (e) f±« 

l-e**SS:Hii"t-5SB2 h^-/^plg 

[0i2] mi 2am 1 1 ^i^ig^u ( f ) 
t\ ( g ) (iSJ6^^sa^®^^^cxg^T^^-r 0 

[113] IDl 3tt**W<o|Mfi«3<D»JS^ttl2:J:9 

[014] 013 fi*38W<B jMS« 3 tf>¥-*{*3£«0» 
»^ftO»3gxaSr^i-WffiH-C*>5. (a) fl^-h 
liffll/^XhgoMliit', (b) fiLDDlM 

K^^-^JftlMKfflW^rtxaS-C. (c) fiLDD 

[0 15] IDl 5M1 4(DI§(7)I^U (d) 

nm2-*x?m<nMj&i:m-£x^ < e ) ussi^** 

h*-/KDHPlfi*T, (f) liW K?*-^^ 
* B ^ x^ * -e £ ^-T o 

[0 16] 01 6 1111 SOl^OIg^^U (g) 

*-/n^Mpigit, (i) ttaa&a^saiwiojgja 
xa* 

[0 1 7] 01 7^*asMoHJ6W4(OjH5S*fe^J:«3 

[018] 018 f±#$SW£>||J£#![4 <75^*ft:KB<Ofit 
5g^jfe^«ijgXSS:^-r»Tffi0-C*>9, (a) fiJBla 
h* — /^m hK^Jg^KXS^-e, (b) (1 

im k** — <^/*xa£-e, (c) iiu- 

K**-/i^**JI<a^j*xa£T-*^-r, 
[0 19] 01 9110 1 8(7D^#OXa^^U, (d) 

fiSB l ^xfrnZMM-tZW* 2 ^ ^ * h^-/nz)^P 

xs*r% (e) fi»^fli^mii-r6^2 

-/^BPlgt-c, (f) f±Stoj&^EI»Scojgj*x 

a£-c-&^i- 0 

[02 0] 02O|i0 19OjH#O)lSS:^U (h) 

tt!E«/- Kigffii/^ HK^**xa*-e. ( i ) 

[021] 021 WcsMSWoSB 2 H*«fflwjR5fi*ft^ 

[022] 02 2te*&w<Dm2mMj&m<D*mftmm 

<0»3S^ttO«3txaS:^t"»rffiia-e*>?) , (a) «;» 
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(b) (ili^y^^h*-/^ipig^t\ (c) 

[02 3] 0 2 3li0 2 2^(OIg^U (d) 
f±*-f K!)^-/WX^iOMlg4t% (e) fig? 
l^**/§£JtiiU «W«^t*-elt6*23y 
h*-;^BBPXg*T\ (f) \±%2-**?mte 

[024] i2 4{ii2 3^)g^(Dlg^^L, (g) 

-c\ (h) nsJ6^^.ga«®<D^^cxa^x*s ( i ) (i 
s^^^sa^ii^^ * Ig^ X^^-To 

[02 5] 0 2 5fl**W<DJB3iat*1IBO»a^ife^ 

[02 6] 0 2 6 »4:%n^jR3HlE^ffiO^*ft:SI1K 
<0»jfi^ft(^«3fixa*^»raBH-C*>9. (a) fl h 
7V^^(DMlg^x% (b) ttSS l -^*^JItf>fl2 
fti8*t> (c) f±»i =i^>?^ h^-/u<^g|pxa 

[02 7] 0 2 7(10 2 6(Di^Ig^U (d) 
^ Ht>f K^-^vX^ffil(DMlg*t\ (e) (1 

[02 8] 02 8 fiE|2 7tf><K#<DXgSr^U (f) 

&mmm%nm'rz>m2 h*-^npia* 
r% ( g ) fifflae>a^iBj|»«^jg«xa*-e, (h) ti 

[0 2 9] 0 2 9fi«3fc«W*»fl:aS«<D«3S*jfe^J: 

[0 3 0] H3 0tttt*^***£l«(D»ie*»OjRie 
l8**tlRifiHtfc9, (a) llf l^y^^ h^- 
/uffll/^ hJ!i(^^xa*T% (b) liglny^^ 

h**-/K£>HSPXa£X\ (c) Hih-f K^* — /U-e^ 

[03 1] 03 1 (10 3 0Wi^Ii^,TU (d) 

nv-sf V$*-/\s-**?B<DMi&J:mizT^ (e) jlfg 

23^^h*-MHRlg^^ (f) 

Ei««^«fiKxa*-esr^-ro 

[03 2] 03 2 (10 3 0 Oit^Ig^^U (a ) 

K^-/wx^l^Mlglt\ (b) flfg 

[03 3] 03 3 (10 3 0 tAXS^-r^astE*: 
0-CfctK (a) fl-fr-f F^-^^^|^)Mig 
(b) (lg2 3y^^ h*-;i/©MRlg^t^ 

[03 4] B3 4tt0 3O<^a#WIgS:^U (a) 

(11^ K^-^^^I^Mlllt\ (b) dig 
[03 5] 03 5 (10 3 4 CO^tCDXS^^L, (c) 

tta«>5i^BiiJi©«j«xa*-e. (d) (is^iA^ga 
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1. 2 1 a —JB 1 -*X#m<D — 615, 2 2-$2-7^^ 
if. 2 3 - i?"-< K^^-/^^^fflSs 2 3a-t>f K 
/l^;**JB. 2 25-LDD 
K9*-/H6»Btffl», 2 5 a-LDDt^ YV* 

-/i-t&mmm. 2 6-^tA , v'«i«L 30. 30 a 
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•••sa6&^ga«§ui, 3i-y-hii, 3ia-T«y 

-hlg, 3 1 b-±ii!iy-htfi, 3 2-/l/-hl 
®, 3 3---_kg&®^ RU R2. R 3 ■•• Uv 5 ^ hl§, 
CHI, CH2-ny^n*-/K MN-fEtgy — 
K> PL—:/9^n* N ES-xyf^h5// s FC- 

rafts x---ste^^ctb 0 
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